The influence of pH on the cardiac depressant action of tobramycin.
Tobramycin, like other aminoglycoside antibiotics, is a basic compound which causes a reduction of cardiac contractile force and inhibits the inotropic action of calcium. Its antagonistic action towards calcium had been analysed at different pH values of the solution bathing the rat left atrium. The isometric tension of the electrically driven atrium (4 Hz, 2 ms, supramaximal voltage) in response to cumulative increase in the bath calcium concentration (2.0 to 32.0 mM) was measured in the absence and in the presence of 2.0 x 10(-5) M tobramycin. The increase in pH from 6.6 to 8.2, which decreased the ionization of tobramycin, reduced the cardiac depression. Similar experiments were carried with other cardiac depressants. Thus, the effect of methoxyverapamil (3.5 x 10(-7) M), also a basic compound, was increased at higher values of pH; the acidic pentobarbitone (4 x 10(-5)M) was less effective at more alkaline pH; the cardiac depression of the non-electrolyte ethanol (2 x 10(-4)M) was practically the same over the pH range studied. The time for equilibrium of the antagonism was small for tobramycin, moreover, its antagonism could only be fully reversed by an increase in extracellular calcium. These results suggest a competitive type of antagonism, between the ionized fraction of tobramycin and calcium, for superficial sites of the sarcolemma. The effect of methoxyverapamil, pentobarbitone and ethanol seems to occur at a more internal site of the cardiac cell since the unionized form of the drug is the most active.